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I 
My invention relates fo a novel two wire load 
measuring system for direct current circuit, and 
more larticuiarly relates fo load measuring sys- 
tems for use in ungrounded systems. 
In many industrial systems, the return circuit 
for the trolley is usually lreferably ungrounded. 
Vfhen a fault occurs if has heretofore been the 
lractice fo close a measuring resistance circuit 
across the terminals of the open circuited circuit 
breaker by which the extent of the fault is 
measured. Yï the fault has automatically 
cleared itself, the circuit breaker is automatically 
reclosed. 
Olening the lositive side by a single lole 
breaker, however, leaves the negative or 
grounded side still with a high and dangerous 
lotential. For examlle, an olerator may bave 
accldentally thrown some tool, such as a wrench, 
across the trolley and return circuit. In order 
fo assist such an olerator in clearing himself 
from contac with such a fault, if is desirable 
that both the return and the trolley circuit be 
olened. That is to say, if is offert essential that 
both sides of such a system be olened in reslonse 
fo a fauit. Aïter a lredetermined interval of 
tLme the return circuit shouid be reclosed for the 
lUrlose of measuring the extent of the fault 
in order fo control the reclosing of the circuit. 
Accordingly an object of my invention is fo 
lrovide a novel circuit arrangement whereby 
both sides of an ungrounded circuit are momen- 
arily olened following a fauit. 
A further object of my invention is fo lrovide 
a novel circuit arrangement for measuring the 
extent of a fault. 
Still another object of my invention is fo lro- 
vide a novel circuit arrangement for two single 
lole circuit breakers in which both the trolley 
and the return circuit are olened in response fo 
faults. 
These and cther objects of my invention will 
be more clearly apparent in the detailed descrip- 
tion of the invention which is fo follow in con- 
nection with the accomlanying drawing vhich 
schematically shows one circuit arrangement for 
carrying out my invention. 
Referring now to the drawing, the circuit 
breaker i of the type illustrated in Patent No. 
1,695,506, is connected in the conductor 2 and 
lrovided with fault current responsive magnet 
3. In the event of a fault as indicated af the 
dotted llne, the circuit breaker i is automatically 
olerated to disconnect ifs contacts and open the 
circuit of the conductor 2 from the source of 
lower. 
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Resistors 6 end  are thereulon connected in 
circuit across the contacts of the circuit breaker 
i in a manner to be described hereinafter, and 
measure the fault. Should the fault have cleared 
6 itself, the circuit breaker i is reclosed. The Ol- 
erations for the above are well known in the art 
and will be briefly descrtbed in connection vith 
my novel addition thereto. 
In accordance with the lresent invention, a 
10 circuit interrulter 6 is connected in the return 
circuit i i and lrovided with a closing magnet 9. 
In the event of a double fault fo ground circuit 
interrulter $ is lrovided with a fault current 
reslonstve magnet 6, which will cause the circuit 
16 interrultor $ fo open and disconnect the return 
conductor il from the source of lower. The 
circuit arrangement as wlll be described here- 
lnafter is such that Ulon the interruption of the 
circuit breaker I, the circuit interrultor $ is 
20 momentarily olened; thus by reason of the dis- 
connection of both the circuit breaker i and cir- 
cuit breaker $ both the conductor 2 and the re- 
turn circuit i ! are olened. 
After an interval of rime, as will be described 
26 hereinafter, the circuit interrultor $ is reclosed 
and the resstors 6 and  are then in circuit for 
measuring the fault to determine whether the 
circuit breaker ! is to reclose. 
The above 51erations will now be described 
30 in detafl. Normally vith the circuit breaker I 
and the circuit breaker 6 closed, the circuit ex- 
tends over the conductor 2 and through the fauit 
reslonsive relay 3, circuit through the contacts 
of circuit breaker i and through load i6 over 
35 the contacts of the circuit breaker $ through 
the current re.lonsive relay 5 nd over the return 
circuit l i to the source. 
If will be assumed that a fault current ener- 
gizes the relay 3 to effect interruption of the 
40 circuit breaker contacts i. Vfith the circuit 
breaker closed, an energizing circuit was com- 
lleted for the holding winding $ of the circuit 
breaker 5, the circuit exending from the source 
and through the circuit breaker i over contact 
45 i3 through the fuse i over contact ici, an 
auxiliary contact on the circuit breaker which 
is closed when the circuit breaker s closed and 
vhich olens vhen the circuit breaker opens, 
through the reistor i6 and the holding magnet 
50 vinding 9 fo the return circuit ll. Upon the 
olenlng of the circult breaker i, contact ici 
opens, thus olening the energizing circuit for 
the closing magnet 9 of the circuit breaker 5 
and the circuit breaker 5 thereulon olens. 
55 The contact ibi, vhich is an auxfliary contact 
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3 
on the circuit breaker iis open whfle the circuit 
breaker ! is closed a.nd is closed by the opening 
of the circuit breaker I, and a circuit is now 
completed ïrom the source over the conductor 
2, through the winding 3 over the contacts 
and fuse 14, through the contact Ibl over the 
resistor 15 through the winding 15 to the return 
circuit I l. 
The contact Ibl is also an auxfliary contact 
which bas a rime delay attachment thereto ïor 
delaying Ifs closing ïor an interval of rime aïter 
the circuit breaker I bas opened. Accordingly 
this circuit will not be closed for a predeter- 
mined interval of rime aïter the circuit breaker 
I has opened and during this interval the cir- 
cuit breaker 8 stays open. 
Aïter this predetermined interval, however, the 
energizing circuit for the winding 15 is completed 
a.nd this relay 15 is energized to close its coz.tacts 
16al and 15a2. The relay 15 is provided with 
special set of contacts 15a3 which a.re also closed 
upon the energization of the relay 15. Closing 
of the contacts 5a3 now completes an energizing 
circuit ïrom the conductor 2 over the contacts 
16aS and through the closed contact Sb, which 
is closed while the closing, magnet 9 is deener- 
gized, and through the winding 9 fo the return 
circuit I I. 
Energization of the closing magnet 9 will now 
reclose the circuit breaker S. Upon its ,closing, 
contact Sb opens, but the circuit now continues 
through the current reducing resistor 18 to hold 
this winding  enerized. With the circuit 
breaker S thus reclosed, the circuit is in condi- 
tion for measuring the fault. This measuring 
circuit now extends from the conductor 2 and 
over the contacts 12 and 16al through resistors 
6 a.nd 7 throuh contact Ia2 and contact 
through the fauit to circuit interruptor $ and 
current responsive relay 5 on conductor Il to 
the source. 
The raid-point between resistors . and 7 is 
connected through resistor 21 to the load meas- 
uring closing coil 24. 
If, as is well known in the art now, the fault 
has cleared itselï when the above described cir- 
cuit is completed, suflïcient current from the 
source wfll fiow through the winding of the load 
measuring cofl 24 fo energize this relay. Load 
measuring relay 24 comprises the winding 24 and 
the holding cofl 25, as described in Patent No. 
1,498,695. 
Upon energization ofthe winding 2¢, its asso- 
ciated aTnatm'e is operated to close its contact 
2¢a and an obvious energizing circuit is now 
completed for the closing control relay 22. Ener- 
gization of relay 22 closesits contacts 22al and 
22a2 and an obvious energizing circuit is now 
completed through the contact Sa on the de-ener- 
gized trip coil S and through contacts 22al and 
22a2, and through the winding of the circuit 
breaker closing coil 
Energization of the circuit breaker closing coil 
23 will operate the circuit breaker I fo reclose 
in a manner now well known in the art. Upon 
reclosing oï the circuit breaker I, contact 
wh1 open, effecting a de-energization of the re- 
sistor conti'ol relay I and its contacts 16al, 
and 16aS wh1 open, thus resulting in the de- 
energ';zation oï both the closing and holding 
windings 24 and 2, respectively. 
The opening of contact I bi also opens the ener- 
gizing circuit for the closing cofl control relay 
22 which in turn opens the 22al and 22a2. Upon 
the opening of these contacts the circuit con- 
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tinues through the current reducing resistor I 
to hold the winding 2S energized. 
As wfll now be clear, in accordance with the 
novel circuit herein described, the circuit breaker 
g I is opened on a fault which in turn causes the 
opening of the circuit interruptor 8, thus open- 
ing both the conductor 2 and the return circuit 
Il. After an interval of rime, the circuit inter- 
rupter 9 is reclosed and if the fault bas in the 
10 interim corrected itself, the load measuring re- 
lay cofls 24 and 25 will function through the clos- 
ïng coil 23to effect a reclosing of the circuit 
breaker I. 
In the ïoregoing I bave described my invention 
1OE solely inconnection with spechîc fllustrative em- 
bodiments thereof. Since many variations and 
modifications of my invention wfll now be ob- 
vious fo those skilled in the art, I preïer fo be 
bound not by the specific disclosures herein con- 
0 tained, but only by the appended claims. 
I claire: 
1. In an ungrounded direct current system 
having a first conductor and a return conductor, 
25 and load measuring relays and resistors; a first 
reclosing circuit breaker having engaging con- 
tacts connected in series in said first conductor an 
auxfliary contact on said circuit breaker closed 
when said first circuit breaker is closed and open 
O when said first circuit breaker is open, a first 
reclosing magnet for said first circuit breaker 
operative when energized for reclosing and hold- 
ing closed said contacts of said first circuit 
breaker, and operative when deenergized for 
35 effecting disengagement oï said contacts of said 
first circuit breaker, a first trip magnet means ïor 
said first circuit breaker responsive fo a fault 
current in said first circuit breaker fo effect de- 
energization of said first reclosing magnet; a 
40 second reclosing circuit breaker having engaging 
contacts connected in series in said return con- 
ductor, a second reclosing magnet for said second 
circuit breaker operative, when energized, for re- 
closing and holding closed said contacts oï said 
45 second circuit breaker and operative when de- 
energized, for effecting disengagement of said 
contacts oï said second circuit breaker said aux- 
fliary contact providing an energizing circuit for 
said second reclosing magnet when said first cir- 
0 cuit breaker is closed and opening said energizing 
circuit when said first circuit breaker is opened, 
a second trip magnet, said second trip magnet 
being connected in series in said return conductor 
and including means responsive to a fault current 
5t in said second circuit breaker for opening the 
energizing circuit of said first reclosing magnet fo 
effect de-energization of said first reclosing mag- 
net, a relay, a rime delay contact on said first 
circuit breaker which closes an energizing circuit 
0 ïor said relay a predetermined rime aïter said 
first circuit breaker opens, circuit means con- 
trolled by said energized relay for completing a 
second energizing circuit for said second reclos- 
ing magnet, circuit connections including said 
5 load measuring resistors and relays operative fol- 
lowing the closing of said second circuit breaker 
for testing the fault condition of said direct cur- 
rent system while said first circuit breaker is in 
the contact disengaged position and relay means 
70 operative in the event said fault on test is ïound 
fo have been cleared ïor energizing said first re- 
closing magnet fo reclose said first circuit 
breaker; said first and second circuit breakers 
providing isolation for line fo line and double line 
75 to ground faults. 
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2. In an ungrounded direct current system 
having a first .conductor and a return conductor, 
and load measuring relays and resistors; a first 
reclosing circuit breaker having engaging con- 
tacts connected in series in said first conductor, 
a first reclosing magnet for said first circuit 
breaker for effecting, when energized, reclosing 
and holding closed said contacts of said first cir- 
cuit breaker and for effecting when de-energized, 
disengagement of said contacts of said first cir- 
cuit breaker, a first trip magnet connected in 
series in said first conductor for said first circuit 
breaker responsive fo a fault current in said first 
circuit breaker fo effect de-energization of said 
first reclosing magnet; a second reclosing circuit 
breaker havin, g engaging contacts connected in 
series in said return conductor, a second reclosing 
magnet for said second circuit breaker for effect- 
ing, when energized, reclosing and holding closed 
said contacts of said second circuit breaker and 
for effecting when de-energized, disengagement 
of said contacts of said second circuit breaker, a 
second trip magnet, contacts of said second trip 
magnet being in series with the said contacts of 
said first trip magnet, said second trip magnet 
connected in series in said return conductor and 
responsive fo a fault current in said second circuit 
breaker to effect de-energization of said first re- 
closing magnet, a relay, a rime delay contact on 
said first circuit breaker which closes the energiz- 
ing circuit for said relay a predetermined rime 
after said first circuit breaker opens, means in- 
cluding said load measuring resistors and relays 
for completing an energizing circuit for said first 
reclosing magnet when said load measuring re- 
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sistor and relays indicates that the fault which 
caused disengagement of said first circuit breaker 
has been cleared; an auxfliary contact on said 
first circuit breaker for colnpleting an energizing 
5 circuit for said second reclosing magnet, said 
auxiliary contact maintains said second circuit 
breaker in the circuit closed position when said 
first circuit breaker is closed and maintaining 
said second circuit breaker open when said first 
lO circuit breaker is opened, said relay when ener- 
gized, completing an energizing circuit by-passing 
said auxiliary contact for said second reclosing 
magnet, and also completing the energizing cir- 
cuit for the load measuring resistors and relays; 
15 said load measuring relays when energized, com- 
pleting an energizing circuit for said first reclos- 
ing magnet, said first and second circuit breakers 
providing isolation for line to line and double line 
fo ground faults. 
20 RALPH G. LOCKETT. 
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